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Description
Field of Invention
[0001] The present invention relates to formulations made with vildagliptin or a pharmaceutically acceptable salt of
vildagliptin and gliclazide or a pharmaceutically acceptable salt of gliclazide. The present invention particularly relates
to a bilayer combination composition made from vildagliptin and gliclazide.
Background of Invention
[0002] Vildagliptinis a dipeptidyl dipeptidase-IV (DPP-IV) inhibitor developed for use in the treatment of type 2 diabetes
(non-insulin dependent diabetes). Vildagliptin inhibits the degradation of the dipeptidyl dipeptidase-IV enzyme, thereby
inhibiting the effects of incretin hormones, glucagon-like peptide-1 (GLP-1), and of glucose-dependent insulinotropic

peptide (GIP). The chemical designation of vildagliptin is (S)-{[(3-hydroxyadamantan-1-yl)amino]acetyl}pyrrolidine-2-
carbonitrile, with the chemical structure illustrated below in Formula 1.

HO

Formula 1

[0003] Vildagliptin is soluble in water and in organic polar solvents.

[0004] Vildagliptin is marketed under the trademark Galvus® in 50 mg dosage forms. It is used against diabetes
mellitus, but particularly in treating type 2 diabetes.

[0005] There are various patents in the patent literature in relation to vildagliptin.

[0006] The patent application WO0034241 discloses vildagliptin or an acid addition salt thereof, as well as their use
in diabetes mellitus and obesity.

[0007] The patent application WO2006078593 claims a direct-compression formulation of a DPP-IV inhibitor com-
pound, and preferably of vildagliptin or an acid addition salt thereof.

[0008] The patent application WO2006135723 discloses a formulation, comprising vildagliptin as an active agent, as
well as hydroxypropyl methyl cellulose, microcrystalline cellulose, and magnesium stearate.

[0009] Stability-related problems do occur in many active agents, including vildagliptin, under the influence of ambient
and physical conditions. Vildagliptin is an active agent that is highly-susceptible to air and humidity. When vildagliptin is
exposed to airand humidity, it degrades structurally and develops chemical behavioral changes. The stability of vildagliptin
products developed is not at a desired level and the shelf life thereof is shortened. In addition, vildagliptin is reactive
against the excipients employed in developing formulations containing the same. This fact causes impurities to occur
in the formulation and leads to the inclusion of undesired components into the formulation.

[0010] Sulfonylureais a name defining a group of orally administered anti-diabetic medicaments used in the treatment
of type Il diabetes mellitus. Diabetes mellitus is a disorder of the carbohydrate metabolism, in which insulin secretion is
diminished, or which occurs due to a varying insulation secretion or decreased insulin activity or a combination of both
factors. It is believed that sulfonylureas stimulate the insulin secretion from pancreatic islet cells in the mediation of
receptors reported to be adenosine 5’-triphosphate-sensitive potassium channels. For this reason, sulfonylureas basically
increase the endogenous insulin secretion so that an efficient control is provided in the blood sugar levels, not controllable
via diets, of the diabetics and particularly of the type Il diabetics.

[0011] Sulfonylureas are considered to be divided into two categories: first generation agents, e.g. tolbutamide, chlo-
rpropamide, tolazamide, acetohexamide; and second generation agents, e.g. glyburide (glibenclamide), glipizide, gli-
clazide.
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[0012] Gliclazide N-(4-methylbenzenesulfonyl)-N’-(3-azabicyclo[3.3.0]-oct-3-yl)urea), one type of second generation
sulfonylureas, is an active agent which has antidiabetic properties at typical doses administered to humans (its chemical
structure is illustrated with Formula 1).

Formula 1

Gliclazide has been administered in the form of 80 mg conventional tablets until today. It is usually administrated one
tablet twice a day, making a total of two tablets. It may be altered, however, to 1 to 4 tablets a day, as required by the
severity of the diabetes case. A 30 mg modified-release dosage form is also available at the markets.

[0013] The formulation of gliclazide was first disclosed on 10.12.1996 with the patent document US 3,501,495 (SCI-
ENCE UNION ET CIE. SOC.), disclosing the formula N-(4-methylbenzenesulphonyl)-N’-(3-azabicyclo[3.3.0]-oct-3-yl)
urea), which has hypoglycemic properties, and is orally used in the treatment of diabetes mellitus.

[0014] Immediate-release formulations of sulfonylurea have been disclosed in many different patents in the past.
[0015] The patent US 4,696,815 discloses immediate-release tablets comprising sulfonylurea, formulated with an
acidified and/or alkalized excipient and an inert polar solvent like polyethylene glycol. An analogous immediate-release
formulation comprising an acidified and/or alkalized excipient, an inert polar solvent, and polyvinylpyrrolidone is also
described in that patent.

[0016] The patent US 6,733,782 discloses a core tablet for the controlled-release of gliclazide, ensuring a sustained
and constant release of the active agent by making use of hydroxypropylmethyl cellulose (HPMC) which is not influenced
from the pH variations of the solubilizing medium following an oral administration. The main target of that invention is to
obtain an oral dosage form, which can be administered once a day and provides extended release.

[0017] Inthe patent US 6,703,045 is disclosed an oral controlled-release system, which is beneficial in lowering serum
glucose levels. That patent also describes a method of lowering serum glucose levels with an oral controlled-release
dosage form comprising glipizide, and that once-a-day dosage form ensures to keep the medicament at a therapeutic
level throughout the day.

[0018] ThepatentEP 1741435 A1 relates to an oral modified-release tablet composition comprising a pharmaceutically
effective amount of a micronized active ingredient for lowering blood glucose level and a hydrophilic polymer, as well
as to a method of preparing a novel composition for that modified-release oral tablet.

[0019] With the application WO 2006/061697 A1 is disclosed sustained-release pharmaceutical formulations suitable
for once-a-day administration, as well as a process for preparing such formulations comprising sulfonylurea, polymer,
disaccharide and/or monosaccharide (lactose, sucrose, maltose, galactose, trehalose, maltitol, dextrose or the mixtures
thereof) exhibiting a drug release profile substantially independent of pH of the dissolution medium in pH range 4 to 8.
[0020] The gliclazide active agent is quite susceptible to humidity. Particularly if it is formulated with polymers having
a hydrophilic structure, extreme stability problems are encountered. While it is desired to obtain a desired release profile
with hydrophilic polymers, the affinity of this polymer to humidity brings about stability-related problems. This is unfavo-
rable in terms of pharmaceutics. Therefore, a formulation is needed that would overcome this problem.

[0021] Itis quite difficult to develop a formulation of vildagliptin and gliclazide with controlled release profiles of desired
quality. Many excipients cause some problems, such as dissolution rate, compressibility, flowability, sticking to punches
and other equipment during production, due to their higroscopicity, particle shape, size and density properties.

[0022] It is quite difficult to develop a controlled release formulation of vildagliptin and gliclazide which provides a
bioavailable pharmaceutical composition according to the formulations currently used. The formulation of this invention
represents a novel controlled release pharmaceutical composition of vildagliptin and gliclazide previously undisclosed
in the prior art.

[0023] Making an assessment within the scope of said problems, it becomes obvious that a need exists for a stable
combination composition of vildagliptin and gliclazide, which would provide a proper release profile.

Object and Brief Description of Invention
[0024] The present invention provides a combination composition, eliminating all aforesaid problems and bringing

additional advantages to the relevant prior art.
[0025] Accordingly, the main object of the present invention is to obtain a formulation, which is orally administered
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once or twice a day.

[0026] Another object of the present invention is to reduce the treatment onset time, with said formulation providing
a 24-hour effect.

[0027] A further object of the present invention is to obtain a stable combination composition.

[0028] Another object of the present invention is to obtain a combination composition which provides the desired
release profile.

[0029] A further object of the present invention is to prevent the production items from sticking to contact surfaces of
machines and equipment.

[0030] A combination composition comprising two or more layers is developed to achieve all objects, referred to above
and to emerge from the following detailed description.

[0031] In a preferred embodiment of the present invention, said novelty is characterized in that one layer of said
composition comprises vildagliptin or a pharmaceutically acceptable salt or polymorph of vildagliptin, the other layer of
said composition comprises gliclazide or a pharmaceutically acceptable salt or polymorph of gliclazide, and in that said
composition comprises at least one further film layer, coating each of said layers individually or the combined surfaces
of said layers, and containing a polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer in an amount
corresponding to 1 to 5% of the total composition weight.

[0032] A preferred embodiment of the present invention also contains one or more excipient(s).

[0033] In an embodiment of the present invention, one of said layers provides immediate release, whereas the other
layer provides controlled release.

[0034] In a preferred embodiment of the present invention, the entirety of said layers provide immediate release.
[0035] In a preferred embodiment of the present invention, the entirety of said layers provide controlled release.
[0036] In a preferred embodiment of the present invention, said excipient(s) comprise(s) at least one or a mixture of
controlled-release providing agents, fillers, binders, disintegrants, glidants, lubricants.

[0037] In a preferred embodiment of the present invention, said controlled-release providing agent comprises at least
one or a properly-proportioned mixture of ethyl cellulose, polymethacrylate, polyethylene oxide, glyceryl behenate, hy-
droxypropyl methyl cellulose, hydroxypropyl cellulose, xanthan gum, stearoyl polyoxyl glycerides, and sodium alginate.
[0038] In a preferred embodiment of the present invention, said filler comprises at least one or a mixture of starch,
mannitol, dibasic calcium phosphate, lactose, starch, calcium hydrogen phosphate dihydrate, dicalcium hydrogen phos-
phate anhydrate, calcium phosphate trihydrate, and glucose; but is preferably selected from mannitol and/or dibasic
calcium phosphate.

[0039] In a preferred embodiment of the present invention, the proportion by weight of vildagliptin to mannitol is in the
range of 0.01 to 12.

[0040] In a preferred embodiment of the present invention, the proportion by weight of gliclazide to dibasic calcium
phosphate is in the range of 0.1 to 12.

[0041] In a preferred embodiment of the present invention, said binder is polyvinylpyrrolidone.

[0042] In a preferred embodiment of the present invention, said disintegrant is croscarmellose sodium.

[0043] In a preferred embodiment of the present invention, said glidant is at least one or a mixture of colloidal silicon
dioxide, talk, aluminum silicate, magnesium silicate, with colloidal silicon dioxide being preferred.

[0044] In a preferred embodiment of the present invention, said lubricant is magnesium stearate.

[0045] In a preferred embodiment of the present invention, said croscarmellose sodium in extragranuler phase to total
croscarmellose sodium is in the range of 0.1 to 0.8 preferably 0.2 to 0.7 and more preferably 0.25 to 0.6

[0046] Another preferred embodiment of the present invention comprises the following ingredients only:

a. immediate-release layer

a. vildagliptin at 3.5 to 60% by weight,

b. mannitol at 5 to 90% by weight,

c. croscarmellose sodium at 6 to 25% by weight,
d. polyvinylpyrrolidone at 0.1 to 25% by weight,

e. colloidal silicon dioxide at 0.1 to 0.2% by weight,
f. magnesium stearate at 0.25 to 2% by weight;

b. controlled-release layer

a. gliclazide at 15 to 60% by weight,

b. dibasic calcium phosphate at 5 to 90% by weight,

c. ethyl cellulose/polymethacrylate at 0.5 to 40% by weight,
d. colloidal silicon dioxide at 0.1 to 0.2% by weight,
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e. magnesium stearate at 0.25 to 2% by weight;
c. coating layer
a. polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer at 1 to 5% by weight.

[0047] A further preferred embodiment of the present invention provides a method for preparing a pharmaceutical
formulation, this method comprising the steps of

a. sieving vildagliptin, croscarmellose sodium, and mannitol, and mixing in a high-shear granulator,

b. granulating the resulting mixture with an alcoholic/hydroalcoholic polyvinylpyrrolidone solution,

c. sieving the wet granules formed, drying the same, and sieving the dried granules again,

d. adding first colloidal silicon dioxide, and then magnesium stearate into the granules obtained,

e. sieving gliclazide and dibasic calcium phosphate, and mixing in a high-shear granulator,

f. granulating the resulting mixture with a hydroalcoholic ethyl cellulose/polymethylmethacrylate solution,
g. sieving the wet granules formed, drying the same, and sieving the dried granules again,

h. adding first colloidal silicon dioxide, and then magnesium stearate into the granules obtained,

i. compacting the controlled-release phase and the immediate-release phase to give a bilayer tablet,

j- coating the tablet with polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer.

Detailed Description of Invention

Example 1

[0048]
Immediate-release phase weight %
vildagliptin 3.5-60
mannitol 5.0-90
croscarmellose sodium 6-25
polyvinylpyrrolidone 0.1-25
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0

Controlled-release phase

gliclazide 15-60
Dibasic calcium phosphate 5.0-90
ethyl cellulose/polymethylmethacrylate 0.5-40
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0

Coating layer

polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer 1-5

Production Method:

Producing the Controlled-release phase

[0049] Gliclazide and dibasic calcium phosphate are sieved, and mixed in a high-shear granulator. Then, the resulting
mixture is granulated with a hydroalcoholic ethyl cellulose/polymethylmethacrylate solution. Wet granules formed are
sieved, then dried and the dried granules are sieved again. First colloidal silicon dioxide, and then magnesium stearate
are added into the resulting granules to give the controlled-release phase.
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Producing the Inmediate-release phase

[0050] Vildagliptin, croscarmellose sodium, and mannitol are sieved into a separate vessel and mixed in a high-shear
granulator. Then, this mixture is granulated with an alcoholic/hydroalcoholic polyvinylpyrrolidone solution. Wet granules
formed are sieved, then dried and the dried granules are sieved again. First colloidal silicon dioxide, and then magnesium
stearate are added into the resulting granules to give the immediate-release phase. The controlled-release phase and
the immediate-release phase are compacted to provide a bilayer tablet. The tablet obtained is coated with a humidity-
barrier coating material, such as Opadry AMB/Kollicoat IR, to complete the process.

Example 2

[0051]
Controlled-release phase 1 weight %
vildagliptin, 3.5-60
mannitol 5.0-90
ethyl cellulose/polymethylmethacrylate 0.5-40
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0

Controlled-release phase 2

gliclazide 15-60
Dibasic calcium phosphate 5.0-90
ethyl cellulose/polymethylmethacrylate 0.5-40
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0
polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer 1-5

Production method

[0052] Vildagliptin, mannitol, and ethyl cellulose are sieved and mixed in a mixer. Thereafter, gliclazide, dibasic calcium
phosphate, and ethyl cellulose are sieved and mixed in a separate mixer. Both phases are separately mixed first with
colloidal silicon dioxide, and then with magnesium stearate. A compaction process is conducted in a bilayer tablet
machine. The tablet obtained is coated with a humidity-barrier coating material, such as Opadry AMB/Kollicoat IR, to
complete the process.

Example 3

[0053]
Controlled-release phase 1 weight %
vildagliptin 3.5-60
stearyl polyoxyl glyceride 0.5-50
Controlled-release phase 2
gliclazide 15-60
stearoyl polyoxyl glyceride 0.5-90
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0
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(continued)

Controlled-release phase 1 weight %

polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer 1-5

Production Method:

[0054] Vildagliptin and gliclazide are separately melted with stearyl polyoxyl glyceride, and are then extruded, cold,
and sieved. Both granules are mixed first with colloidal silicon dioxide, and then with magnesium stearate for a short
time. A compaction process is conducted on the powder obtained in a bilayer tablet machine. The tablet obtained is
coated with a humidity-barrier coating material, such as Opadry AMB/Kollicoat IR, to complete the process.

Example 4

[0055]
Immediate-release phase weight %
vildagliptin, 3.5-60
mannitol 5.0-90
croscarmellose sodium 6.95
(70% intragranular phase - 30% extragranular phase)
polyvinylpyrrolidone 0.1-25
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0
Controlled-release phase
gliclazide 15-60
Dibasic calcium phosphate 5.0-90
ethyl cellulose/polymethylmethacrylate 0.5-40
colloidal silicon dioxide 0.1-0.2
magnesium stearate 0.25-2.0
Coating layer
polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer 1-5

Producing the Immediate-release phase

[0056] Vildagliptin, 70% of croscarmellose sodium, and 50% of mannitol are sieved into a separate vessel and mixed
in a high-shear granulator. Then, this mixture is granulated with an alcoholic/hydroalcoholic polyvinylpyrrolidone solution.
Wet granules formed are sieved, then dried and the dried granules are sieved again. First 30% of croscarmellose sodium,
50% of Mannitol and colloidal silicon dioxide are sieved onto the granulated powder and mixed, and then magnesium
stearate is added into the resulting granules to give the immediate-release phase.

[0057] Croscarmellose sodium also can use 50% of intragranular phase or extragranular phase. Mannitol can use
70% of intragranular phase and 30% extragranular phase.

Producing the Controlled-release phase

[0058] Gliclazide and dibasic calcium phosphate are sieved, and mixed in a high-shear granulator. Then, the resulting
mixture is granulated with a hydroalcoholic ethyl cellulose/ polymethylmethacrylate solution. Wet granules formed are
sieved, then dried and the dried granules are sieved again. First colloidal silicon dioxide, and then magnesium stearate
are added into the resulting granules to give the controlled-release phase. The controlled-release phase and the imme-
diate-release phase are compacted to provide a bilayer tablet. The tablet obtained is coated with a humidity-barrier
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coating material, such as Opadry AMB/Kollicoat IR, to complete the process.

[0059] With this invention realized, a combination composition is obtained which has a surprising stability and release
profile. One layer of said composition comprises vildagliptin or a pharmaceutically acceptable salt or polymorph of
vildagliptin, and the other layer of said composition comprises gliclazide or a pharmaceutically acceptable salt or poly-
morph of gliclazide. At least one film coating layer is provided in the composition, wherein this layer provides a coating
for each layer separately, or for the combined surfaces of said layers, and comprises polyethylene glycol-polyvinyl alcohol
copolymer or methacrylate polymer in an amount corresponding to 1 to 5% of the total composition weight. Preferably
mannitol and/or dibasic calcium phosphate, as the diluent, contribute(s) to the stability of the formulation.

[0060] With the present invention, combination formulations of gliclazide and vildagliptin are obtained, which have
surprisingly good stability, solubility, and dissolution rate. The preferred coating layer materials are water soluble and
quickly dissolves after swallowing. The seal coat provides a moisture barrier and friability of the tablet in order to minimize
moisture and attritional effects.

[0061] As illustrated in example 4 some part of excipients is used intragranuler phase or extragranuler phase. This
tablet therefore does not stick to equipment of machinery surface during the manufacture proses and shows desired
release profiles and good compressibility, good flowability.

[0062] The formulation developed is used in the treatment of diabetes mellitus.

[0063] The term combination composition both includes multilayer formulations, and separate-use, fixed dose and kit
formulations.

[0064] Although the obtained tablet is bilayered, it is alternatively possible to design said tablet with more layers as
well. It is possible to provide one or more intermediate layer(s) between the layers containing the active agents in order
to combine the layers, such intermediate layer(s) possibly including an active agent or not including an active agent,
and providing immediate release or controlled release. Whilst both layers including active agents may provide controlled
release or immediate release, at least one thereof may provide immediate release while the others provide controlled,
prolonged, and retarded release.

[0065] It is further possible to use the following additional excipients in this formulation.

[0066] Fillers, but are not restricted to at least one or a mixture of starch, sugars, mannitol, sorbitol, sucrose, inorganic
salts, calcium salts, polysaccharides, dextrose, dicalsium phosphate, sodium chloride, dextrates, lactitol, maltodextrin,
sucrose-maltodextrin mixtures, xylitol, trehalose, etc..

[0067] Binders, but are not restricted to at least one or a mixture of polyvinylpyrrolidone, gelatin, sugars, glucose,
natural gums, gums, synthetic celluloses, polymethacrylate, hydroxypropylmethyl cellulose, hydroxypropyl cellulose,
carboxymethyl cellulose, methyl cellulose, and other cellulose derivatives, etc..

[0068] Glidants, but are not restricted to at least one or a mixture of colloidal silicon dioxide, talk, and aluminum silicate.
[0069] Lubricants, but are not restricted to at least one or a mixture of sodium stearyl fumarate, magnesium stearate,
polyethylene glycol, stearic acid, metal stearates, boric acid, sodium chloride benzoate and acetate, sodium or magne-
sium lauryl sulfate, etc..

[0070] Disintegrants, but are not restricted to at least one or a mixture of sodium starch glycolate, croscarmellose
sodium, crospovidone, sodium alginate, gums, starch, and magnesium aluminum silicate, etc..

[0071] Hotmelts, butare notrestricted to atleast one or a mixture of Poloxamer 188 (polyoxyethylene-polyoxypropylene
block copolymer), Gelucire 50/13 (stearyl macrogolglyceride), polyethylene glycol, povidone, Soluplus, cationic meth-
acrylate, copovidone, methacrylic acid copolymers, cellulose acetate phthalate, acetyl monoglyceride, dibuty! tartrate,
diethyl phthalate, dimethyl phthalate, glycerin, propylene glycol, triacetine, triacetine citrate and Tripropionin, etc..
[0072] Surface active agents, but are not restricted to at least one or a mixture of sodium lauryl sulfate, dioctyl sulfo-
succinate, polysorbates and polyoxyethylene alkyl esters and ethers thereof, glyceryl monolaurate saponins, sorbitan
laurate, sodium lauryl sulfate, and magnesium lauryl sulfate, etc..

[0073] Coating agents, but are not restricted to hydroxypropyl methyl cellulose, polyethylene glycol, polyvinylpyrro-
lidone, polyvinylpyrrolidone-vinyl acetate copolymer (PVP-VA), polyvinyl alcohol and other polymers, and all kinds of
OpadryTM, as well as pigments, dyes, titanium dioxide and iron oxide, talk, etc..

[0074] The protection scope of the present invention is set forth in the annexed claims and cannot be restricted to the
illustrative disclosures given above, under the detailed description. Any alternative embodiments to be produced by
those skilled in the art according to the basic principles, which are under the protection scope as set forth in the claims,
shall be an infringement of the present invention.

Claims
1. A combination composition comprising two or more layers, characterized in that

one layer of said composition comprises vildagliptin or a pharmaceutically acceptable salt or polymorph of vildagliptin,
the other layer of said composition comprises gliclazide or a pharmaceutically acceptable salt or polymorph of
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gliclazide,

said composition comprises at least one further film coating layer, coating each said layer separately, or the combined
surfaces of said layers, and comprising polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer in
an amount corresponding to 1 to 5% of the total composition weight.

The combination composition according to Claim 1, further comprising at least one or more excipients.

The combination composition according to any of the preceding claims, wherein one of said layers is an immediate-
release layer, and the other layer is a controlled-release layer.

The combination composition according to any of the preceding claims, wherein the entirety of said layers are
immediate-release layers.

The combination composition according to any of the preceding claims, wherein the entirety of said layers are
controlled-release layers.

The combination composition according to any of the preceding claims, wherein said excipients comprise at least
one or a mixture of controlled-release providing agents, fillers, binders, disintegrants, glidants, and lubricants.

The combination composition according to any of the preceding claims, wherein said controlled-release providing
agent is at least one or a properly-proportioned mixture of ethyl cellulose, polymethacrylate, polyethylene oxide,
glyceryl behenate, hydroxypropyl methyl cellulose, hydroxypropy! cellulose, xanthan gum, stearoyl polyoxyl glycer-
ides, and sodium alginate.

The combination composition according to any of the preceding claims, wherein said filler is at least one or a mixture
of starch, mannitol, dibasic calcium phosphate, lactose, starch, calcium hydrogen phosphate dihydrate, dicalcium
hydrogen phosphate anhydrate, calcium phosphate trihydrate, and glucose; with mannitol and/or dibasic calcium
phosphate being preferred.

The combination composition according to any of the preceding claims, wherein the proportion by weight of vildagliptin
to mannitol is in the range of 0.01 to 12.

The combination composition according to any of the preceding claims, wherein the proportion by weight of gliclazide
to dibasic calcium phosphate is in the range of 0.1 to 12.

The combination composition according to any of the preceding claims, wherein said binder is polyvinylpyrrolidone.

The combination composition according to any of the preceding claims, wherein said disintegrant is croscarmellose
sodium.

The combination composition according to any of the preceding claims, wherein said glidant is at least one or a
mixture of colloidal silicon dioxide, talk, aluminum silicate, and magnesium silicate; with colloidal silicon dioxide
being preferred.

The combination composition according to any of the preceding claims, wherein said lubricant is magnesium stearate.
The combination composition according to any of the preceding claims, wherein said croscarmellose sodium in
extragranuler phase to total croscarmellose sodium is in the range of 0.1 to 0.8 preferably 0.2 to 0.7 and more
preferably 0.25 to 0.6
The combination composition according to any of the preceding claims, comprising the following ingredients only:
a. immediate-release layer
a. vildagliptin at 3.5 to 60% by weight,
b. mannitol at 5 to 90% by weight,

c. croscarmellose sodium at 6 to 25% by weight,
d. polyvinylpyrrolidone at 0.1 to 25% by weight,
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e. colloidal silicon dioxide at 0.1 to 0.2% by weight,
f. magnesium stearate at 0.25 to 2% by weight;

b. controlled-release layer

a. gliclazide at 15 to 60% by weight,

b. dibasic calcium phosphate at 5 to 90% by weight,

c. ethyl cellulose/polymethacrylate at 0.5 to 40% by weight,
d. colloidal silicon dioxide at 0.1 to 0.2% by weight,

€. magnesium stearate at 0.25 to 2% by weight;

c. coating layer
a. polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer at 1 to 5% by weight.
17. Amethod for preparing a pharmaceutical formulation according to any of the preceding claims, comprising the steps of

a. sieving vildagliptin, croscarmellose sodium, and mannitol, and mixing in a high-shear granulator,

b. granulating the resulting mixture with an alcoholic/hydroalcoholic polyvinylpyrrolidone solution,

c. sieving the wet granules formed, drying the same, and sieving the dried granules again,

d. adding first colloidal silicon dioxide, and then magnesium stearate into the granules obtained,

e. sieving gliclazide and dibasic calcium phosphate, and mixing in a high-shear granulator,

f. granulating the resulting mixture with a hydroalcoholic ethyl cellulose/polymethylmethacrylate solution,
g. sieving the wet granules formed, drying the same, and sieving the dried granules again,

h. adding first colloidal silicon dioxide, and then magnesium stearate into the granules obtained,

i. compacting the controlled-release phase and the immediate-release phase to provide a bilayer tablet,
j. coating the tablet with polyethylene glycol-polyvinyl alcohol copolymer or methacrylate polymer.

18. The combination composition according to any of the preceding claims for preventing or treating diabetes mellitus
in mammalians and particularly in humans.
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